Introduction
The nine-banded armadillo (Dasypus novemcinctus) is a desirable animal model for biomedicai research, especially reproductive biology, because of certain characteristics: life-span of 12-15 years, body weight of 4-5 kg, low body temperature (30-35°C) and monozygous, quadruple offspring. Most of the knowledge about reproductive characteristics of the female armadillo has originated from the investigations of Newman (1912) , Hamlett (1932 Hamlett ( , 1935 , Talmage & Buchanan (1954) , Enders (1966) , Nakakura, Czekala, Lasley & Benirschke (1982) , Peppier & Stone (1976 , 1980a , Peppier (1979) and Peppier & Canale (1980) .
The purpose of the present study was to determine at what age female armadillos are reproductively mature. This was done by measuring the number and size of follicles at 3-month intervals from birth to 27 months of age, and determining the plasma progesterone concentration monthly.
Materials and Methods
Mature female armadillos were captured from the wild in southeast Louisiana during the months of August through February. They were maintained in groups of 2, 3 or 4 in pens (1-2 1-2 m) under conditions of controlled lighting (fluorescent illumination 07:00-16:00 h) and temperature (25 ± 1°C). These animals were anaesthetized with ketamine hydrochloride (20 mg/kg body weight, intramuscularly) and 2-3 ml blood were taken from the superficial femoral vein into a syringe containing heparin. Progesterone concentrations in the plasma were measured by radio¬ immunoassay as described previously (Thorneycroft & Stone, 1972; Peppier & Stone, 1976 , 1980a . Progesterone values 20 ng/ml or higher indicated that the animals were pregnant (Peppier & Stone, 1976 (Peppier & Canale, 1980) were present in some of the ovaries at 9 months of age and continued to appear until 27 months (the last time point examined). Even when these large follicles (>978 µ ) were present, nests of primordial follicles were still found (especially at 9, 12, 15 and 18 months of age) in the ovaries (Fig. lb) . At 15 months of age, a corpus luteum (CL) was present in one ovary in 2 of the 3 animals killed (Fig. le) . A CL was also present in ovaries of all animals killed at 18 and 21 months of age, and in 2 of the 3 animals killed at 27 months of age.
Plasma progesterone concentrations remained below the adult concentration of 5 ng/ml (Peppier & Stone, 1980a) until 12 months of age (Fig. 2) . A progesterone concentration (~1 0 ng/ml) indicative of the presence of a viable corpus luteum (Peppier & Stone, 1980a) did not occur until 17-20 months of age.
Discussion
An account of the growth and maturation of an individual follicle in the armadillo was given by Newman (1912) . The armadillo spontaneously ovulâtes one egg (Newman, 1912; Hamlett, 1932) once a year (Talmage & Buchanan, 1954) about the middle of July (Hamlett, 1932 (Hamlett, , 1935 , with the subsequent formation of a single corpus luteum (Newman, 1912; Hamlett, 1932) . Maturation of all but one follicle in both ovaries ceases before ovulation and atresia of the arrested follicles occurs (Newman, 1912) . The annual pattern of follicular development in the armadillo has been described (Peppier & Canale, 1980) . The total number of follicles > 358 µ in diameter remains constant from January until June but is 50% less during the remaining months of the year except in October and November. More follicles >978 µ in diameter (those most likely to ovulate) are present in ovaries (2-7-4-1 follicles/ovary) in the months of April, May, June and October than during any of the other months when values vary from zero (December) to 1-6 (March). The number and size of follicles measured in the present study can be compared to follicular data from a previous study (Peppier & Canale, 1980) , when the numerical time points in the present study (i.e. the 3-month blocks) are related to specific months of the year and when the two smaller size groups (202-279 and 280-357 µ ) are eliminated. Since the armadillos in this study were born in late March or early April, 3, 15 and 27 months of age equate to the month of July. Four adult animals had 6-2 ± 1-3 follicles > 358 µ per ovary in July (Peppier & Canale, 1980) . In the present study, armadillos killed in July at 3, 15 and 27 months of age had 5-2 ± 0-9, 8-2 ± 1-3 and 8-9 ± 1-4 follicles > 358 µ per ovary respectively. In October, 6 adult armadillos had 23-2 + 1-9 follicles > 358 µ per ovary (Peppier & Canale, 1980) , while in the present study, armadillos at 6 and 18 months of age had 15-7 ± 0-8 and 17-3 ± 1-7 such follicles per ovary, respectively. This finding of fewer follicles at 6 months of age can be attributed to the immature status of the armadillo at this age. In January, 6 adult armadillos had 12-8 ± 1-9 follicles > 358 µ per ovary (Peppier & Canale, 1980) , and in the present study, armadillos killed at 9 and 21 months of age had 15-9 + 0-9 and 15-7 ± 0-9 such follicles per ovary, respectively. Measurements of seasonal progesterone concentrations in peripheral plasma (Peppier, 1979) (1982) and could be due to the fact that the animals in the present study were born in captivity and not subjected to the environmental change of being taken from the wild. Variability in pro¬ gesterone concentration could be the result of the physiological differences in individual CL and, in some instances, accessory adrenal tissue (Fig. Id) . Further experimentation is needed to clarify the exact contribution of all of these sources to the total progesterone concentration in peripheral plasma of the female armadillo.
In the present study, follicles did not attain the size necessary for ovulation until 9 months of age and it was only at 15 months that all animals killed at any particular time had at least one of these larger-sized follicles in their ovaries. None of the animals killed before 15 months of age had a CL. Furthermore, progesterone concentrations (~1 0 ng/ml) indicative of ovulation did not occur until 17-20 months of age. Collectively, these findings indicate that the armadillo does not ovulate until at least 15 months of age.
